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Astrola Deluxe Model reflecting telescope. This instru- 
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with a smooth and accurate synchronous electric clock 
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with high power . . . will reach at least the Dawes’ limit 
of resolution on nights of good seeing. 
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NEW PYREX MIRRORS REFIGURING 
£/5 through f/10 £/5 through f/10 
6-inch 
8-inch 
10-inch 
12V2-inch 





Immediate delivery on new 6-, 8-, and 10-inch mirrors of normal 
focal ratio. : 


When in Los Angeles-Long Beach area, visit our display room. 
Always in stock are many small reflectors and refractors, plus a 
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COVER PHOTO 


The cover photograph of the globular 
cluster M13 in Hercules was made at Mt. 
Palomar with the 200-inch telescope. The 
inner portion of the cluster is “burned out” 
by the long exposure required to record 
the fainter stars at its perimeter. See this 
issue’s “Through The Three-Inch” feature 
for further details. 


LIGHTHOUSES IN THE SKIES 


Dr. Alan T. Waterman, director 
of the National Science Foundation, 
touched upon a significant period of 
American astronomical development 
in his Kitt Peak dedicatory address 
(page 4) when he brought up the 
subject of President John Quincy 
Adams and his “lighthouses of the 
skies.” It was in 1825 that Adams 
proposed, in his message to Congress, 
that the United States finance and 
construct an astronomical observa- 
tory. Just 135 years later, his dream 
became a reality with the dedication 
in mid-March of the Kitt Peak Na- 
tional Observatory. Adding that a 
cynic might suggest that “this was 
about par for the course on anything 
requiring Federal action,” Waterman 
made the important point that this 
delayed action does not completely 
bear out Adams’ somewhat bitter 
words: 


“Tt is with no feeling of pride 
as an American that the remark 
may be made that, on the com- 
paratively small surface of Eu- 
rope, there are existing upward 
of 130 of these lighthouses of 
the skies, while throughout the 
whole of the American hemis- 
phere there is not one.” 


One must recollect in tranquillity 
for a moment. To a young nation 
still struggling to retain its newly- 
gained freedom and to develop its 
frontiers, astronomical research was 
not a prime budget consideration. 
It was also quite natural for a man 
of Adams’ enlightenment and educa- 
tion to think of observatories as 
state-endowed institutions. In Eu- 
rope, all observatories of any size at 
the time were financed by the na- 
tional governments — Greenwich, 
Paris, Pulkovo, to name a few. 





However, less than 20 years later, 
in his last public act, John Quincy 
Adams was to dedicate the first ma- 
jor observatory in the United States 
at Cincinnati. This observatory, sub- 
scribed with funds donated by the 
citizens of Cincinnati, was the first 
of many larger such institutions built 
with private funds—“lighthouses of 
the skies” which guided America to 
the front ranks of astronomical re- 
search. With their private endow- 
ments, universities such as Harvard, 
Yale, and Princeton soon became 
centers for astronomical studies. An 
eccentric millionaire named Lick 
caused the first of the great moun- 
tain-top observatories to be built, and 
a transit company magnate named 
Yerkes, after a few doses of George 
Ellery Hale, gave the United States 
the world’s largest refractor. Then 
came the private foundation funds of 
Carnegie and Rockefeller, with Mount 
Wilson and Palomar Mountain fol- 
lowing in their wake. 


It has been desirable, and still 
should be, that the people have a 
direct part in furthering the study 
of the stars. Now, however, current 
developments and the needs they 
have created cannot be satisfied with 
private money alone. It is a credit 
to the National Science Foundation 
and the Congress that additional 
money for basic research in astron- 
omy is available and _ intelligently 
spent. 


It is also a pleasant irony to note 
that Adams felt he lost his case be- 
cause he had been misquoted as hav- 
ing suggested “lighthouses in the 
skies,” for this will actually be the 
goal—through the orbital space tele- 
scope—of the National Observatory 
which he originally inspired! 
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Dr. A. B. Meinel (right on balcony), 
director of Kitt Peak Observatory, 
accompanies group of astronomers on 
inspection of 36-inch Cassegrain re- 
flector, first of a series of large re- 
search instruments to be installed at 
the new facility. Photos courtesy of 
AURA, Ince., and National Science 
Foundation. 


KITT PEAK OBSERVATORY 


On March 15 distinguished scien- 
tists from all parts of the United 
States gathered on a mountain-top 
in southern Arizona to officially 
dedicate an unique astronomical ob- 
servatory. The new Kitt Peak Na- 
tional Observatory, which stands 
atop a rugged 6,875-foot mountain 
40 miles southwest of Tucson, is one 
of two major astronomical facilities 
supported by the National Science 
Foundation to meet the growing 
needs of present-day astronomy. The 
other installation is the recently ac- 
tivated National Radio Astronomy 
Observatory at Green Bank, W. Va.. 
which is directed by Dr. Otto Struve. 


The uniqueness of the Kitt Peak 
complex of instruments lies in the 
fact that it is the first optical ob- 
servatory to be constructed with gov- 
ernment funds for use by all quali- 
fied astronomers. This is a signifi- 
cant development, since previous to 
this the only major observatory fi- 
nanced by the government has been 
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the U. S. Naval Observatory in Wash- 
ington, which also has a branch in 
Flagstaff, Arizona. This observatory, 
however, was primarily designed for 
positional astronomy work directly 
related to the maintenance of our 
time system and the support of navi- 
gational needs. Its instruments are 
used almost completely by the Naval 
Observatory staff. 


The new National Observatory is 
designed to meet with maximum effi- 
ciency the varied requirements of 
modern astronomical research. With 
two rather dramatic exceptions, its 
instrumentation is rather modest if 
compared to recent optical leviathans. 
Its first major instrument, a 36-inch 
reflector, was installed just a few 
weeks before the dedication cere- 
monies, and an 80-inch reflector is 
presently under construction. Two 
16-inch reflectors in use at the site 
during the construction period will 
be retained. All instruments, how- 
ever, are of advanced design, and 


will incorporate modern electronic 
techniques that will effectively “in- 
crease” their light-gathering power 
and thus extend their utility. 

At one time a mammoth telescope 
was under consideration, but the 
planners wisely decided that the goal 
of the National Observatory instru- 
mentation should be efficiency, com- 
pactness and adaptability. Speed and 
ease of operation, combined with 
adaptability to various types of re- 
search, are important factors to the 
visiting astronomer with a limited 
time for study and a casual acquaint- 
ance with the equipment. 


The observatory will also share its 
peak with the 36-inch reflector of the 
Steward Observatory, presently lo- 
cated on the campus of University of 
Arizona in Tucson. This telescope, 
which has made many contributions 
to astronomical research, will be 
replaced at the campus location by 
a smaller instrument for use primari- 
ly in student instruction. 




























But these Arizona astronomers 
have plans to match their mountains. 
One development, for which prepara- 
tory drilling had begun at the time 
of the dedication, is that of a giant, 
300-foot focal length solar telescope, 
to be at completion the largest in the 
world. Its tube will be a 500-foot 
structure, more than half of which 
will be burrowed into the rock of 
Kitt Peak. The exposed portion will 
rise to meet a 100-foot vertical tower, 
which supports an 80-inch plane 
mirror of fused silica. This mirror, 
guided on the sun with a clock drive, 
will feed the solar rays to a 60-inch 
concave mirror at the lower end of 
the tube. Through a third mirror of 
48-inch aperture located within the 
tube at about ground level, the fo- 
cused image will be directed into a 
subterranean observing room for 


analysis by visual, photographic or 
spectrographic methods. The final 





Scale model of large 80-inch Casse- 
grain reflector which is now under 
construction. Apparatus to record 
spectra of stars will have its focus 
some 200 feet from mirror, under- 
neath floor of the observatory. 


image will be nearly three feet in 
diameter, several times larger and 
more brilliant than any other solar 
telescopes in existence. 

Despite the National Observatory’s 
mile-high location in a clear, dry cli- 
mate that has attracted other major 
observatories to Arizona, the limita- 
tions long imposed on man at the 
bottom of his sea of air will still take 
their toll. To solve these problems 


the Kitt Peak astronomers have ad- 
vanced a novel suggestion which has 
now progressed to the detailed plan- 
ning stages—the suggestion that the 
observatory build and operate a 50- 
inch space telescope which would be 
placed into an orbit about 22.400 
miles from the earth’s surface. The 
original grant for study in this area 
has now been expanded by NSF to 
funds for the engineering of a proto- 
type space instrument. 

In commenting on these plans, Dr. 
Aden B. Meinel, director of the Kitt 
Peak National Observatory, summed 
up the program in these words: 


“A reflecting telescope of approx- 
imately 50-inch diameter in orbit 
outside the dense, obscuring portion 
of the earth’s atmosphere is the ul- 
timate goal. Such an_ instrument 
would offer basic research advan- 
tages unobtainable with much larger 
surface-mounted instruments.” 


Meinel, who had spent several 
years testing more than 150 sites in 
the western states for quality of see- 
ing, also stated that the advantages 
of such a space telescope would far 
outweigh those of an earth-bound 
telescope of giant proportions, with- 
out any considerable difference in 
costs. He added, however, that he 
“cannot estimate with accuracy” 
when the space telescope may be or- 
bited, since this “depends on many 
factors, including major decisions 
which are the responsibilities of 
others.” 

The Kitt Peak facilities are operat- 
ed for the sponsoring National 
Science Foundation by AURA (the 
Association of Universities for Re- 
search in Astronomy, Inc.), a non- 
profit research and educational cor- 
poration made up of nine American 
universities long prominent in astro- 
nomical activity. AURA maintains 
its offices at the edge of the campus 
of the University of Arizona, direct- 


Dome and colorful building to house 
Kitt Peak’s 36-inch reflector. This 
Arizona mountain site offers excep- 
tion observing conditions in winter, 
complementing better summer season 
of California’s coastal observatories. 






















































This is a model of a 50-inch “space 
telescope” which has now gone beyond 
the planning stage. A prototype in- 
strument is in the process of develop- 
ment. 


ly across the street from the Steward 
Observatory. This modern structure, 
a contrast to facilities usually avail- 
able in the pre-space-age years to 
astronomers, houses administrative 
and research offices, the library, and 
a shop. 

In his dedicatory address (see 
page 3), Dr. Alan T. Waterman, di- 
rector of the National Science Foun- 
dation, cited an estimate by Dr. Otto 
Struve, whose calculations suggested 
that the 36-inch and 80-inch tele- 
scopes will provide about 5,000 hours 
per year of additional observing 
time in the nation’s overall optical 
astronomy program. Of this impres- 

(Continued on Page 6) 
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(Continued From Page 5) 


sive total, about 3,000 hours will be 
available to visiting astronomers for 
research in their specialized fields. 


Already an attraction because of 
the excellent seeing and many large 
observatories, Arizona should soon 
become a veritable Mecca for vaca- 
tioning amateurs. Visible on a clear 
day from the Tucson area, Kitt Peak 
has a good road to its summit (al- 
though cars with automatic transmis- 
sions are not presently allowed) and 
will shortly have public facilities that 
will include a museum. The mountain 
is located on the reservation of the 
Papago Indians, a situation which 
nearly rendered useless the lofty 
plans and foundation moneys of the 
National Observatory. 


Initial meetings with the Papago 
tribal council shortly brought out the 
fact that the mountain was of great 
religious significance to the tribe, 
and the tribal fathers refused per- 
mission to use the mountain. Then 
Dr. Edwin F. Carpenter, director of 
the Steward Observatory, held what 
might be termed one of the most sig- 
nificant and unusual “star parties” 
in the history of astronomy. Several 
representatives of the Papago tribe 
were brought to the Steward Observ- 
atory, and Dr. Carpenter, also a di- 
rector-at-large of AURA, trained the 
36-inch reflector on the moon and 
had the Papagos look at it. Before 
they had a chance to recover from 
their awe. Dr. Carpenter proceeded to 
give the Papagos a brief lecture on 
astronomy. It wasn’t long after that 
that “the people with the long eyes” 
were granted the use of Kitt Peak. 


The wise sachems of the Papago 
reservation showed that they had a 
few additional “reservations.” how- 
ever, and still retained the grazing. 
cutting and hunting rights (it is pre- 
sumed that astronomers are not in 
season). and when the museum fa- 
cilities are opened the astronomical 
exhibits will share space with a shop 
for the sale of Papago Indian bas- 
kets! 
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COMET FAINT 


According to first observations of 
Comet Burnham 1959k after it 
passed perihelion in late March, the 
object has so far not lived up to its 
early promise. Expected to be a pos- 
sible 3rd-magnitude object during 
April, the comet was observed vis- 
ually by Alan McClure of Los An- 
geles on the morning of April 7th 
and was estimated to be about 6th 
magnitude. The comet was low in 
the east, just under the water jar in 
Aquarius, and not an easy object in 
the early dawn sky. 


Mr. McClure, who has attained an 
excellent reputation as an astro-pho- 
tographer, was able to make a photo- 
graph of Comet Burnham (see 
photo) which, on the original print, 
showed a tail some 3° in length. 
(Much of the detail, however, is lost 
here in reproduction.) He reported 
that this tail was not visible to the 
naked eye and that the comet itself 
had the appearance of “a small, un- 
resolved globular cluster.” 


McClure made his visual estimate 
of magnitude 6.2 from an altitude of 
more than 8,000 feet atop Mt. Pinos. 
He used 12 x 70 binoculars. His pho- 
tograph was also made from this 
vantage point, with equipment de- 
scribed in the caption accompanying 
the picture. 

On April 26th Comet Burnham 
passes just north of Deneb in Cyg- 


nus and into the circumpolar skies 
(for observers in northern latitudes). 








Mr. McClure made this photograph 
of Comet Burnham on April 8th with 
a guided camera using an f/7 Fecker 
triplet lens of 7-inch focal length. 
Exposure was for 17 minutes. 


On April 30th it can be located at 
the northern edge of the bowl of the 
Little Dipper, and on May 4-5th it 
can be seen cutting directly through 
the bowl of the Big Dipper. The ob- 
ject should begin to fade rapidly aft- 
er this time, because it has long since 
passed perihelion, and only its in- 
creasingly close approach to the earth 
during April led its orbit computers 
to predict little change in brightness 
through April. Observers will be in- 
terested to see if its 20,000,000-mile 
approach to the earth actually off- 
sets its increasing distance from the 
sun. 


[Observations on April 18th indicate 
Comet Burnham is brightening—Ed. ] 








First Sky Map Editor Dies 


Dr. S. A. Mitchell, solar eclipse ob- 
server. former director of the Lean- 
der McCormick Observatory and the 
first editor of the MontTHLY EVENING 
Sky Map, died in late February at 
the age of 85. Although primarily 
known for his work on many suc- 
cessful solar eclipse expeditions and 
for his popular book Eclipses of the 
Sun, Dr. Mitchell also directed im- 
portant research programs, including 
the measurement of stellar parallaxes 
and the determination of comparison 
star magnitudes for use in variable 
star work. 


From 1909 to 1911 Dr. Mitchell 
was editor of the MonTHLY EVENING 
Sky Map. Up to that time the Sky 


Map had been a syndicated news- 
paper feature, but it was converted 
to a small monthly journal by owner 
Leon Barritt, who retained Mitchell 
as its editor. 
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MINOR PLANETS. ..ANSWER 


TO MAJOR PROBLEMS? 


By James G. PETERS 


Many amateurs know what aster- 
oids are, but few realize that they 
are being studied with renewed in- 
terest today. True, they aren’t as 
spectacular to look at as spiral gal- 
axies, star clusters, sunspots, or the 
planet Mars, but there are still many 
unanswered questions about them, 
and many can be studied with mod- 
est equipment. 

A field which is proving to be of 
practical importance is the problem 
of putting man into space. In order 
to do a successful job of this, we 
must know something about the dis- 
tribution of matter in interplanetary 
space. This field will, of course, in- 
clude asteroids, comets, and other 
interplanetary particles. 


Observations of asteroids are also 
used to put a scale of distance on the 
solar system. For example, the dis- 
tance of the asteroid Eros is far 
easier to measure than the distances 
of other solar system objects be- 
cause it comes closer to the earth 
than any of the major planets. Know- 
ing its orbit and measuring its dis- 
tance, we can compute the length 
of the astronomical unit—the mean 
distance between the earth and the 
sun—much more accurately than it 
could be measured. 

Another good value for the astro- 
nomical unit is obtained from the 
study of the perturbation of aster- 
oidal orbits by the earth-moon sys- 
tem. The astronomical unit is in 
turn used as the base line for mea- 
suring the distances of the stars, 
making it a fundamental measuring 
unit for astronomers. 


Let us consider only one more 
general aspect of the studies of as- 
teroids. An even more fundamental 
problem than we have yet consid- 
ered is that of the origin of the uni- 
verse, and therefore of the origin 
of the solar system. To explain the 
origin of the solar system, we must 
account not only for the existence of 
the sun and planets, but also for the 
existence of any related interplaneta- 
ry material, such as comets, aster- 
oids, and interplanetary dust. To ex- 
plain the origin of asteroids, we must 
know something about them. If we 


know very little about them, then 
many theories might explain their 
existence equally well. It is thus im- 
portant to learn everything possible 
about them so we can decide which 
theory gives the best explanation. 
Actually, the theories themselves will 
suggest some observation programs, 
but in general we should know how 
they move and more about their 
physical characteristics. 

We know quite a bit about how 
asteroids move. A number of ob- 
servatories scattered throughout the 
world regularly take pictures of as- 
teroids to determine their positions 
and thus to compute their orbits. 
These observations are sent to the 
Minor Planet Center of the Univer- 
sity of Cincinnati. From this central 
clearing house the orbits and mag- 
nitudes of these observed asteroids 
are published in the Minor Planet 
Circulars. 

A few observatories are also tack- 
ling the problem of giving a physical 
description of these minor planets. 
Since they are very small compared 
to planets, and yet are at distances 
comparable to them, only a few as- 
teroids show even a small disk upon 
observation through the largest tele- 
scopes, and we can’t hope to tell 
much about their surface features. 
For the most part, the images of 
asteroids appear like the images of 
stars. Therefore, astronomers in- 
tensely study the character of the 
sunlight the asteroids reflect in order 
to learn as much about them as is in- 
directly possible. 


Much work of this sort has recent- 
ly been done in a systematic survey 
of asteroids conducted by the Yerkes 
and McDonald Observatories of the 
University of Chicago and the Uni- 
versity of Texas. The survey was 
conducted to observe photographical- 
ly all asteroids down to a prescribed 
limiting magnitude in order to get 
complete statistical data for them 
and to set up a uniform scale for 
asteroid magnitudes. By statistical 
studies of this data, astronomers can 
learn information about the frequen- 
cy distribution of their sizes and 
whether their axes of rotation are 

















An asteroid leaves its tell-tale record 
on the photographic plate. This ob- 
ject, fairly bright, was caught during 
an exposure guided on the stars. 
Faint asteroids are often picked up by 
cameras guided on the supposed orbit 
of the asteroid itself, allowing the 
stars to trail and the faint light of 
the asteroid to build up on the plate. 
Harvard College Observatory Photo- 
graph. 


fixed in space or wobble. Some of 
the magnitude work of the survey has 
been extended to fainter asteroids at 
the Goethe Link Observatory of In- 
diana University. 

Included in the survey’s observa- 
tion program were more accurate 
photoelectric observations of some of 
the brighter asteroids. From small 
variations in an asteroid’s brightness 
astronomers can find the period of 
rotation of the asteroid. From ob- 
servations of the light variations, 
used in conjunction with variations 
in color, they can get an idea of its 
shape and the spottiness of its sur- 
face. Asteroids go through phases, 
as does Mars, being full at opposition 
and somewhat less than full at other 
times. Of course, they never reach 
new phase, since they don’t pass be- 
tween the earth and the sun. Through 
records of the variation of light as 
asteroids change phase, from obser- 
vations of their colors, and from 
measurements of the degree of polar- 
ization of their light, astronomers are 
attempting to discover the nature of 
their surfaces. 


So we see that, by an intensive 
study of the light reflected by these 
objects, astronomers can learn much 
about them. This type of work is 
being carried on now, but there is 
much to be done before we can give 
a good physical description of the 
asteroids. 
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METEOR FRAGMENTS 


The only major meteor shower 
during May and June is that of the 
Eta Aquarids, which reaches its max- 
imum on May 4th. These meteors 
are especially enjoyable to watch be- 
cause they are very swift and have 
extremely long paths. 

The radiant rises at about 2:00 
a.m. but does not reach its culmina- 
tion point until about 7:30 a.m., long 
after sunrise. Dawn begins about 
3:15 a.m. for mid-northern latitudes 
in early May, so observations of this 
shower must be restricted to the 
period from about 2:00 to 3:45 a.m. 
The first-quarter moon will not in- 
terfere. 

Observers in the southern hemis- 
phere are more fortunate, since night 


lasts longer there this time of year 
and the Eta Aquarid radiant will be 
farther above the horizon when dawn 
comes. The higher a radiant in the 
sky, the greater the meteor rate, all 
other factors being equal. The max- 
imum rate for this shower is about 
20 per hour in mid-northern lati- 
tudes, while in the southern hemis- 
phere it may run as high as 30 per 
hour. 

The radiant is known to have a 
very definite daily motion during the 
period of the shower, but at the time 
of maximum its position is at 22h 
24m right ascension and 0° declina- 
tion—right on the equator and near 
Eta Aquarius. The duration of the 
shower is approximately from April 





EVENING SKY MAP 
FOR MAY 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


Page 8 


By Epwin E. Friron 


25th to May 13th, indicating that 
the stream is quite broad—about 35 
million miles, according to A. C. B. 
Lovell. 

Lovell also states that exceeding- 
ly few velocity determinations have 
been made for the Eta Aquarid mete- 
ors, either through visual or radio 
techniques, but measurements which 
have been made indicate velocities of 
about 39 miles per second. Certainly 
more simultaneous observations of 
good quality need to be made in con- 
nection with this shower. 

Incidentally, it has often been 
stated thas this stream is associated 
with Halley’s comet, but any such 
relation is still a matter for con- 
troversy. 
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Astronomical League Convention Scheduled 


The Astronomical League, parent 
organization of more than a hundred 
astronomical societies throughout the 
U. S., will have its general convention 
this year at Haverford College, Pa.. 
on Sept. 3-4, 1960. All interested 
amateurs, whether or not they are 
associated with clubs which are mem- 
bers of the League, are invited to at- 
tend the sessions and other special 
events. 

The Haverford campus, located in 
a nearby suburb of Philadelphia, will 
be the locale for the regular sessions 
of the Convention. These sessions 
will include general business, lunar 
and planetary observing, subjects of 


MORNING SKY MAP 
FOR MAY 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


interest to juniors, and the field of 
telescopes and accessory instruments. 


The Philadelphia area holds prom- 
ise of a number of interesting side 
trips and observing sessions. Among 
the special events planned are an 
open house on Saturday evening at 
the Haverford College Observatory, 
a visit to the Villanova University 
Observatory nearby, and a field trip 
by bus encompassing such events as 
visits to the well known Sproul Ob- 
servatory at Swarthmore College, the 
observatory and planetarium of the 
Franklin Institute, dinner at the Ed- 
mund Scientific Co., and supper at 








309) mk ead 


SOUTH 


5:00 A.M., May 1 


ECLIPTIC a. i 


foo 


4:00 A.M., May 15 


the Spitz Laboratories in Yorklyn, 
Delaware. Other events will include 
a banquet on Monday evening, which 


is Labor Day. 


Room reservations at the Haver- 
ford College dormitories are $5.00 
per day. General convention chair- 
man Edwin F. Bailey suggests that 
reservations and advance registration 
be made before Aug. 15th to assure 
accommodations. Further details may 
be obtained from Mr. Bailey at the 
Franklin Institute, Philadelphia 3, 
Pa. Final information and program 
details will be published in the next 
issue of the Sky Map. 








3:00 A.M., May 31 
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EQUATORIAL 
SKY MAP 


30 17h 30 16h 30 15h 30 2h 


The charts on these pages show the star field from the 
equator to 50° south and 50° north. Right ascension is measured 
from west to east in hours; each notch at the top and bottom of 
the charts represents 10m of right ascension. Declination is mea- 
sured to the north and south of the equator in degrees plus or 
minus; each notch at the right and left of the chart represents 
5° of declination. Longitude along ecliptic is measured in 10° 
segments. 





MAY AMONG THE PLANETS 


THE Sun: The sun moves from celestial longtitude 
41° in Aries to 70° in Taurus. On the 15th its right 
ascension is 3h 27m and its declination is 18° 49’ N. 
Times of sunrise, sunset, and the beginning and end of 
twilight for various dates and latitudes may be found 
elsewhere on these pages. 

THe Moon: (See the 
phases, conunctions, etc.) 

Mercury: Mercury races from Pisces through Aries 
and into Taurus during May, and on the 17th is in 
superior conjunction with the sun. This relationship is 
shown on the heliocentric position chart for May. 

Venus: Venus is too close to the sun in the morning 
sky to be observable, following much the same path as 
Mercury; begins month in Pisces, ends month in Taurus. 

Mars: Mars is now a first-magnitude morning object 
in western Pisces, rising in the eastern sky during the 
dawn hours. However, it is just 5 seconds of are in 
diameter, and requires a large telescope to show any 
detail. 

Jupirer: Jupiter is now at the meridian at dawn, but 
is only 27° above the southern horizon for observers in 
latitude 40° N. In Sagittarius, Jupiter is at its lowest 


Astronomical Calendar for 


Page 10 


possible altitude at this opposition, but high enough to 
make it an exciting object for small telescopes. It now 
exhibits a disk of 46 seconds of arc, and lights the 
Milky Way with its radiance (—2.1). 


SaturN: Saturn is some 15° east of Jupiter in Sagit- 
tarius. On the 15th it is 0.6 magnitude; its rings are 
presented at a 25° angle with a diameter of 40 seconds 
of arc, although the ball itself is only 16 seconds, which 
is approximately the apparent size of Mars when it 
reaches opposition at the end of 1960. 

Saturn’s brightest moon, Titan, is visible in a small 
telescope at its brightest distances east and west of the 
planet. Look for it about 3 minutes of arc east of the 
planet on May 6th and 22nd; west of the planet on May 
14th and 30th. 


Uranus: Uranus makes a brief excursion into Cancer 
in late April and early May, but has resumed its direct 
motion now and returns to Leo. (See chart in March- 
April issue.) 


Neptune: In Libra, rising in the southeast in the 
early evening, and shining at 7.7. Just past opposition, 
showing a disk of less than 3 seconds of arc. 
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The charts also indicate the positions of the sun, Mercury, 
Venus and Mars at the beginning and end of the month; for the 
outer planets at the middle of the month. Position of the moon 
is shown for the date of its four phases. Positions are for Oh Uni- 
versal Time (7:00 p.m. EST of previous day) of dates indicated. 


Chart is a natural projection and contains all stars through 
fifth magnitude (and some fainter). Bright stars are labeled with 
their proper names. Clusters and nebulae in Messier’s catalogue 
are included, as are all variable stars with maxima brighter than 
magnitude 8.0. Circumpolar stars may be located on the evening 
and morning sky maps for this month. 








MAY 1960 

Date Hour 
3 Tuesday 20h 
4 Wednesday 5h 
5 Thursday 21h 
10 Tuesday 2h 

3h 
11 Wednesday lh 
12 Thursday 13h 
13 Friday 20h 
14 Saturday 22h 
17 Tuesday 10h 

15h 
19 Thursday 2h 
20 Friday 17h 

22h 
25 Wednesday 7h 
27 Friday 23h 
31 Tuesday 13h 





ASTRONOMICAL CALENDAR 


Eastern Standard Time* 
Event 

First quarter moon 
Uranus 4° N. of moon 
Mercury 0°.2 S. of Venus 
Neptune 2° S. of moon 
Asteroid Pallas stationary 
Full moon 
Moon at perigee (224,000 mi.) 
Jupiter 5° S. of moon 
Saturn 4° S. of moon 
Mercury in sup. conjunction 
Last quarter moon 
Pluto stationary 
Mars 0°.1 S. of moon 
Asteroid Vesta stationary 
New moon 
Moon at apogee (252,400 mi.) 
Uranus 4° N. of moon 


*Areas on Daylight Saving Time observe time of standard 
time zone to thcir east. 


(CDT equals EST, etc.) 








SUNRISE AND SUNSET TABLES FOR MAY 


Latitude (N.) 30° 35° 40° 45° 
SR Ss SR SS | SR Ss SR Ss 
May 1 5:18 6:37 5:09 6:45 | 5:02 6:55 4:50 7:05 
10 5:10 6.43 5:00 6:53 4:50 7:04 4:37 7:16 
20 5:04 6:50 4:54 7:01 | 4:40 7:13 4:26 7:28 
30 5:00 6:55 | 4:48 7:08 | 4:34 7:21 4:18 7:39 


END OF EVENING TWILIGHT—BEGINNING OF MORNING TWILIGHT 


Latitude (N.) 30° 35° | 40° | 
End Beg End Beg | End Beg | End Beg 

May 1 8:04 3:52 8:19 3:37 | 8:38 3:18 | 
10 8:12 3:41 8:30 3:24 | 8:52 3:03 9:20 2:35 
20 8:22 3:32 8:41 3:13 9:06 2:48 9:42 2:14 
30 8:30 3:26 8:52 3:05 | 9:20 2:37 | 10:01 1:57 


The tables above are designed to guide the observer in planning 
observing schedules and determining rising and setting times of the 
sun. Two corrections must be made: Latitude must be interpolated, 
and the local mean time of the tables must be converted to standard 
zone time. Add 4 minutes for each degree west of nearest standard 
time meridian; subtract 4 minutes east of meridian. (In areas observ- 
ing caylight saving time, use standard time of zone to your east.) 


Light type—a.m. Bold type—p.m. 
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SATELLITES OF JUPITER 
HELIOCENTRIC POSITIONS OF THE MAY, 1960 


PLANETS, MAY (Universal Time) 
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tic) the sun. Heliocentric positions are actually measured in 
degrees of longitude from the center of the sun. Owing to ial 
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PHASES OF THE ECLIPSES 
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re a ee a as EXPLANATION OF SATELLITE 
4 030 I ED 312 WH Te DIAGRAM 
a : = ” : na a Effective with the unification of the British and American 
7 0 15 ll Te 20 1 40 I OR Nautical Almanacs this year, the configurations of Jupiter’s bright 
9 1 32 ll Te 21 2 30 Ill SI satellites are now presented in a new and more useful type of 
1] 058 WH TreS 14 SI diagram. 
2 23 I ED 2 54 Il TI The central vertical band in the diagram represents the equa- 
12 0 24 I TI 26 3 20 I SI torial diameter of the disk of Jupiter. The relative positions of 
1 45 I Se 23 48 II OR the satellites at any time with respect to the disk of Jupiter are 
2 37 I Te 27 O 38 I ED given by the curves. In cases where a satellite is immersed in the 
23 54 I OR 28 0 02 I Se shadow of Jupiter or occulted by its disk, the curve is interrupted. f 
14 1 25 Il Se 0 34 I Te The horizontal lines show the positions of the satellites at Oh 
1 51 Il TI Universal Time (Greenwich Mean Time) for each day of the 
(Times EST) E—Eclipse (satellite passes into shadow of month. For example, the horizontal line for the 15th of this month 
planet). O—occultation (satellite passes behind planet). would show the positions of the satellites at 7:00 p.m. on the 14th 
T—transit (satellite or satellite shadow passes across disk of the month for an observer in the Eastern Standard Time zone. 
of ogra on D 60 cee a The diagrams at the bottom show the point of disappearance 
disk) ee a ee (d) into the shadow or the reappearance (r) from the shadow of 
aie (Data from 1960 Observer’s Handbook, each satellite (when appropriate) for the middle of the month. 


Royal Astronomical Society of Canada.) (Diagram taken from 1960 American Ephemeris and Nautical 


Almanac.) 
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LOST IN THE STARS? 


start plotting for success! 


Star identification is actually a 
form of map reading and requires a 
good deal of practice. But how does 
one really practice? The way a great 
many experienced amateurs today 
obtained their working knowledge of 
the stars was by plotting meteors. 


When a meteor (shooting star) 
arcs across the sky it often passes 
only over the fainter stars. If an 
observer tries to plot its path on a 
star chart he quickly discovers how 
well— or how poorly —he really 
knows his stars. Usually he finds he 


erence to the familiar bright stars. 
Then, without moving the ruler, pick 
up and remember some of the fainter 
stars along its edge. 


Now proceed to the star chart. Lay 
the ruler on it in approximate orien- 
tation to the brighter stars. Then 
search along the edge for the fainter 
stars previously noted. (A transpar- 
ent ruler is a help here.) When the 
fainter stars have been identified 
(often with several checks back 
against the sky) readjust the ruler 
to these fainter ones. 


WaLTerR Scott Houston 


surpasses this method, and time flies 
when the novice sits down to chart 
these bits of glowing cosmic dust. 
Why not try it during some of the 
fine showers that will be occurring in 
the next few months? 





“See-thru” 


STAR MAPS 


Easy as looking thru a window at labelled 
stars! Phosphorescent stars printed on 
transparent plastic glows against the night 





This will give sky. Match a few corresponding stars of 
map and sky, the rest fall into place for 


identification. 


is in need of more study. the path of the meteor—we hope 


The ideal way to plot is to sit in with some accuracy. 


a reclining chair with a small table, 
a flashlight covered with red cello- 
phane, a ruler, and a star chart one 
can mark on. When a meteor ap- 
pears, lay the ruler at arm’s length data has scientific accuracy. But as 
along the path it took across the sky. a means of learning the fainter stars 
Observe how this line runs with ref- | and minor constellations, nothing 


12 Maps, large enough scale to designate 
all stars to the 5th magnitude, cover the 
entire sky. 1960 co-ordinates unique constel- 
lation figures: Gnomonic projection. 12 
Maps Set 814” square, instruction, index 
Wriaayy, CmaBNG oo ccsciscs icccecciveetenes $4.95 Ppd. 


BRODER MAPS 
1360 McAllister St., San Francisco 
California 


It requires many years of prac- 
tice and the use of special charts 
furnished by the American Meteor 
Society to plot meteors so that the 











GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE- UP. 


AMAZING OPTICAL BUYS 





Mi. ‘and OTHER SCIENTIFIC BARGAINS 


See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL 
REFLECTING TELESCOPE 
(F Mt. Pal Type) 

60 to 180 Power 
An Unusual BUY! 
Assembled—-Ready to use! 
You'll see the Rings of 
Saturn, the fascinating 
planet Mars, huge craters 
on the Moon, Star Clus- 
ters, Moons of Jupiter in 
detail. Galaxies! Equato- 
rial mount with lock on 
both axes. Aluminized and overcoated 3” diameter 
high-speed f/10 mirror. Telescope comes equipped 
with a 60X eyepiece and a mounted Barlow Lens, 
giving you 60 to 180 power. An Optical Finder Tele- 
scope always so essential, is also included. Sturdy, 
hardwood, portable tripod. FREE with Scope: Valuable 
Star Chart plus 272 page “Handbook of Heav- 
ens” plus “‘How to Use Your Telescope” Book. 


Stock No. 85,050-EP ............... $29.95 Postpaid 


ASTRO COMPASS AND STAR FINDER 
Gov't Cost $75—Price $14.95 ppd. 
Peserniace position of stars quickly. 
“Shows various celestial coordinates. An 
gextremely useful star finder which can 
zbe rotated through 60° angles along 


Save Money! Special Sale! 


OPTICAL PERISCOPES 


We made a lucky buy se ‘ere is another famous Edmund 
war-surplus bargain. It is a $500.00 tank periscope with 
over $200.00 worth of optics in it for only $18.00 post- 
paid. At one spot, you will look through and see up and out 
of the prisms at unit power; or you can Icok through the 
built-in telescope system and see a wide-angle view at 6x. 
Simply remove the top fprism and you have an 119.3 6- 
power satellite telescope. Brand new in original packages. 
Over-all size is 14” long by 7” wide by 2%4” deep. 


Stock Nex. FOASIsEP z....sic..ccrcseccascce $18.00 Postpaid 
6X FINDER TELESCOPE STANDARD 1%” EYEPIECE HOLDER 
Has crosshairs for exact ie 


locating. Ycu focus by Here is an economical plastic slide- 
sliding objective mount focus eyepiece holder for 14” O.D. 
in = cut. Base fits eyepieces. Unit includes 3”-long 
oe ee ae ae chrome-plated tube into which your 


important advantage. ; , y Z 
Has 3 centering screws for aligning with main eyepiece fits for focusing. Diagonal 
Weighs holder in illustration is extra and 


telescope. 20-mm. diam. objective. 
is not included. 


less than % pound. 
Stock No. 60,067-EP . $2.50 ppd. 














Stock No. 50,121-EP ....... $8.00 Postpaid 











MOUNTED BARLOW LENS 
Double and _ triple WRITE 


! VRITE FREE CATALOG “EP” 
your. Telescope’s 
: power with a Barlow 128 Pages! Over 1000 Bargains! 


ens. Ours is mounted 





i ‘calibrated degree scale. Has single eye in chrome-plated brass Fantastic variety — never before 
‘dens with viewing stop, two spirit lev- tubing with variable spacers—just slide this have so many lenses, prisms, 
jels for aligning, tangent screw with mounted negative lens into your 14” I.D. optical instruments, and compo- 
yscaie for five precision readings, azi- | eyepiece holder, and use your regular eyepiece | nents been offered from one 
‘muth scale graduated in two-degree in- in it. Fully guaranteed to please you. source. Positively the greatest 
‘tervals, adjustable tilting azimuth scale Stock No. 30,200-EP ....... $8.00 Postpaid assembly of bargains in all 


for angle reference of stars on distant objects. War 
Surplus. Gov't ccst $75. Instructions, carrying case 
included. 


Stock No. 70,200-EP ...... Only $14.95 Postpaid 


EDMUND SCIENTIFIC CO. 


America. Imported! War Sur- 
plus! Hundreds of other hard- 
ORDER BY STOCK NO.—SEND CHECK OR | Pu¥s), iundisds ot ey wh 


M.O. — MONEY-BACK GUARANTEE ence and math learning and 


teaching aids. Write for Free 
BARRINGTON, NEW JERSEY 














Cataleg ‘‘EP.” 

















LAY THAT BURDEN DOWN 


When you finaily get tired of lifting and 
carrying your telescope in and out of 
doors, tired of setting it up and taking it 
down in chilly darkness— 

When you've had enough of heavy loads, 
of quivering tubes and images, enough of 
drives that falter and slow motions that 
fall short— 

When you finally realize that it has be- 
come too much trouble to use your tele- 
scope any more because it only gives you 
an aching back and a pain in the neck— 
when you've had your fill of the contrap- 
tion—send for the Questar booklet! 

The Questar booklet will tell you how to 
lay your burden down. No more lifting, no 
more toting, no more setting up of heavy, 
clumsy parts. Questar weighs but 7 pounds, 
and is always assembled, always ready 
to use. 

It will tell you about how Questar stands 
alone, the only thing of its kind. with the 
latest discovery in optics, the mixed lens- 
mirror system of the new catadioptric op- 
tics. How Questar’s folded focal length 
keeps it fabulously short, how so short a 
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telescope can be as stiff and rigid as a 
great observatory instrument. It will tell 
you how Questar’s images are as rock 
steady as a microscope, how its controls are 
ready to your fingertips, and how its 360° 
continuous slow motions have a_ buttery 
smoothness with absolutely no backlash at 
all. It will tell you of finer performance 
than was ever dreamed of from only 89 mm. 
of aperture, and prove that point by the 
amazing resolution of the photographs it 
takes. 

But hold on—let the booklet tell you 
this—let us use this space to tell you 
other things. 

Let us speak, for instance, of investment 
value. Questar costs no more than ordinarv 
*scopes would if they were so well mounted 
as to be equally solid and vibration free. 
But let’s face it—Questar optics cost more 
by the extra hours of human labor required 
to make, for example, mirrors that must be 
16 times more accurate of figure than the 
ordinary kind. Questar’s mounting, too, has 
over 235 separate parts, each one of the 
best procurable alloys down to the last 
tiny screw. 


So let us tell you what we have found 
out—that Questars are so greatly in de- 
mand that the few which reach the second- 
hand market depreciate an average of less 
than 7% per year! Imagine this—Questars 
over three years old bring 80% of their 
purchase price! We know of nothing man- 
ufactured with such amazingly high value 
at resale. 

Remember then, that if you too become 
a Questar owner, you will be making the 
most conservative investment possible. We 
firmly believe that it will cost you less per 
year to enjoy a Questar. 


Questar, as illustrated, still costs only 
$995 postpaid, in hand-made, velvet-lined 
English leather case. Terms are available. 
May we send you the booklet? 


Qu 
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THROUGH THE THREE-INCH 


The profit of occasional pre-dawn 
observing sessions has never been 
more evident than during the past 
few months. At the beginning of 
1960 no planets were visible in the 
evening sky, although they were stag- 
ing a magnificent parade in the early 
twilight of dawn. Only now are 
Saturn and Jupiter moving into the 
late evening heavens, yet they have 
been interesting objects for some 
time. Small-hour watchers of the sky 
have also been able to observe the 
advent of a nova, or “new” star, on 
the border between Aquila and Her- 
cules. This nova was a 5th magni- 
tude object in March, but is now 
fading rapidly. 


Besides welcoming this new star, 
dawn observers also had a chance to 
note the temporary demise of an old 
friend, the erratic variable star R 
Coronae Borealis. It had remained at 
or near maximum since 1953, when 
suddenly in February the variable 
began to fluctuate and begin its drop 
to minimum. At the end of March 
the writer observed it a 10.3 with the 
3-inch Fitz. 


Earlier that month, while attempt- 
ing to point out the variable to a be- 
ginning observer as it rose through 
the city’s foggy curtain (it would 
have been high in the dawn hours), 
the writer had been disturbed by the 
novice’s apparent inability to follow 
instructions and locate R Coronae, 
which is nestled within the encircling 
jewels of the Northern Crown. A 
quick check explained this, because 
the star, usually about 6th magni- 
tude, was not to be seen, although 
stars of the 9th magnitude were vis- 
ible through the bright and dirty 
skies of the eastern horizon. 


As a final enticement to the early 
riser, we will call your attention to 
the early dawn observation of Comet 
Burnham 1959k by Alan McClure, 
whose photo of Comet Burnham ap- 
pears elsewhere in these pages. He 
managed to “trap” the object dur- 
ing those few days between its return 
from behind the sun and the arrival 
in the morning sky of the past-full 
moon. 


However. never let it be said that 
this writer recommended over-in- 





The North American Nebula in Cygnus, so named for its obvious resemblance 
to our continent, is pictured here in a photograph made by Alan McClure of 
Los Angeles. Exposure was 55 minutes with an f/5 Goto lens of 20-inch focal 
length. Star at upper right is Deneb. On dark clear nights this object is 
faintly visible to good eyes in binoculars or small, short-focus telescopes. 


dulgence in this type of thing. He 
personally does not make a regular 
habit of prowling the heavens during 
the dawn hours. It is his opinion 
that man was not intended to func- 
tion normally at four in the morning 
—although it is open to question 
whether the pursuance of the star- 
gazer’s quest is actually a normal 
function! 


* * % 


By late May Hercules sprawls high 
in the northeastern sky at the end of 
twilight, holding the promise of re- 
union with several old friends. The 
first and best remembered of these is 
the great globular cluster, M13. What 
the comet hunter Messier must have 
thought upon encountering this mag- 
nificent object! Nevertheless, it was 
not what he was looking for, so he 
shrugged it off as another bother- 
some “nebula,” numbered it 13 (for 
bad luck?) in his catalogue, and 
moved on. 





Pictured here is M13 as recorded in 
a short 15-minute exposure with the 
60-inch reflector at Mt. Wilson. A 
good-size amateur reflector would 
show a similar view, although the 
center would not be so well resolved. 

Mt. Wilson & Palomar Observatories 


But today we can see it, not only 
with our small instruments, but 
through the eyes of great telescopes 
with their sensitive photographic ret- 
inas—and further delineated by the 
inquiring mind of man. 


It is appropriate that this object— 
a bright but blurry jewel studded in 
the Keystone of Hercules—has no 
formal proper name. How could a 
name describe it? Although its 25 
brightest stars average but 15th mag- 
nitude, this glowing globe of some 
100,000 suns is an easy naked-eye ob- 
ject in dark skies. 


(Continued on Next Page) 
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EVENING SKY MAP 


FOR JUNE 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


SOUTH 


10:00 P.M., June 1 


9:00 P.M., June 15 










LEO MINOR 


8:00 P.M., June 30 





(Continued From Page 15) 

In a small instrument the cluster is 
actually not resolvable into individ- 
ual stars, even at the cluster’s edges, 
but by averting your vision (looking 
off to one side of the field and letting 
the sensitive outer retina do the 
work) you will perceive a certain 
graininess in the texture of the clus- 
ter. Use a medium-high power for 
this—about 100X. What you are ac- 
tually doing is to resolve small 
clumps of brighter stars within the 
globular. 


This object is actually some 325,- 
000 light years from us, as deter- 
mined by our galactic “yardsticks,” 
the cluster variables. If M13 were 
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brought to the distance of 325 light 
years—10 parsecs, a standard dis- 
tance for determining the absolute 
brightness of stars—it would blaze 
forth with the light of 400,000 of our 
suns, says Otto Struve. 


M13 can be located as a small 
cross on the western edge of the Key- 
stone in Hercules by using the equa- 
torial charts elsewhere in this maga- 


zine. (R.A. 16h 40m, Dec. 36° 32’ N.) 


Also a visual object in dark skies 
is M92, another globular just a few 
degrees north of the Keystone at R.A. 
17h 16m, Dec. 43° 11’ N. Similar to 
M13, but a bit fainter and slightly 
less extensive. 


Another must stop among the ar- 
ray of globulars is M3, located about 
10° to the northwest of Arcturus in 
Canes Venatici. Scarcely fainter than 
M13, it gives this observer the im- 
pression that he can begin to resolve 
it in a 4-inch telescope. In observing. 
to “know what you are looking for” 
can be both a help and a hindrance. 
Tell us if you think you can resolve 
it, and if so, with what size and kind 
of telescope. Its coordinates are R.A. 
13h 40m, Dec. 28° 35’ N. 


We recall the story told by a friend 
from Missouri who, while on vaca- 
tion, was walking along a desert road 
in the Southwest during the late 
spring. Directly ahead he was struck 





MORNING SKY MAP 
FOR JUNE 


Face south, hold map overhead with 
north at top. You will see stars and 
planets as they appear in the sky. Map 
is designed for 40° N. latitude, but is 
practical ten degrees north or south of 
that latitude. Solid line is celestial 
equator; dashed line is ecliptic, the 
apparent path of sun and planets. 


SOUTH 


5:00 A.M., June 1 


4:00 A.M., June 15 





CORONA 


3:00 A.M., June 30 





by a hazy glob of light that kept bor- 
ing into his retina. As familiar with 
the stars as anyone, he walked for 
several minutes before he realized 
that he was seeing the great southern 
globular, Omega Centauri—so bright 
(3rd magnitude) that it was given 
a Greek-letter designation. 


Located at R.A. 13h 24m, Dec. 
47° 16’ S., this great blaze of fire is 
visible—though a bit diminished in 
brightness—to any persevering ob- 
server south of 40° latitude. Here’s 
an easy way to spot it: On May 15th 
at about 9:30 p.m. (local standard 
time), the bright star Spica in Virgo 
is on the southern meridian. Fix 
your eye, binoculars, or telescope 
(with low power) on Spica, then 
carefully drop your gaze some 35° 





Omega Centauri, the king of the glob- 
ular clusters, as drawn by a 19th- 
century astronomer using a medium- 


size telescope. From Celestial Atlas. 


downward. At the latitude of Mem- 
phis, Omega Centauri will be about 
10° above the horizon, and thus 
diminished only a magnitude or so 
by atmospheric extinction. Theo- 
retically, and aided by refraction, the 
cluster should be barely visible to 
an observer in the latitude of Mil- 
waukee, assuming clear air and a 
water horizon. 

Far-fetched? Perhaps, but these 
globulars are worth reaching out for! 


—DDZ 





BULLETIN 


NASA announced at press time that its 
100-foot Echo balloon satellite was sched- 
uled to be launched at Cape Canaveral be- 
tween 4 and 5 p.m. on May 5th. U. S. ob- 
servers may have a chance to observe three 
SW-to-NE passes each evening during the 
first two weeks. The satellite should be at 
least a Ist magnitude obiect. 
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EQUATORIAL 
SKY MAP 


The charts on these pages show the star field from the 
equator to 50° south and 50° north. Right ascension is measured 
from west to east in hours; each notch at the top and bottom of 
the charts represents 10m of right ascension. Declination is mea- 
sured to the north and south of the equator in degrees plus or 
minus; each notch at the right and left of the chart represents 
5° of declination. Longitude along ecliptic is measured in 10° 
segments. 





JUNE AMONG THE PLANETS 


Tue Sun: The sun moves from celestial longitude 70° 
to 99° during June, from Taurus into Gemini. On June 
15th its right ascension is 5h 33m and its declination is 
23° 18’ N. On June 21st at 4:43 am. EST the sun 
reaches the summer solstice, its farthest point north of 
the celestial equator, and summer officially begins. Times 
of sunrise, sunset, and the beginning and end of twilight 
for various dates and latitudes may be found elsewhere 
in these pages. 

Tue Moon: (See Astronomical Calendar.) 


Mercury: Mercury speeds from superior conjunction 
in mid-May to its greatest eastern elongation a month 
later on June 19th. It may be spotted in Gemini south of 
Pollux at this time, 0.8 in magnitude but elusive in the 
evening twilight. Appears as a small crescent of 8 sec- 
onds of are. 


Venus: Venus follows Mercury into superior conjunc- 


tion with the sun, arriving at this position on June 22nd. 
Not observable. 


Mars: Mars moves from Pisces in Aries, rising some 
three hours before sunrise. Its disk is just 6 seconds of 
arc, it is still of little more than passing interest to the 
dawn observer. 
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Jupirer: Jupiter reaches opposition in Sagittarius on 
June 19th, rising at sunset and southing at midnight, local 
standard time. The planet’s low altitude at this opposi- 
tion, although affecting the steadiness of its telescopic 
image, is an advantage to users of refractors, since the 
planet can be viewed without resort to reversing diagon- 
als or discomforting contortions. 

SaTuRN: In Sagittarius, an interesting object in the 
late-evening sky. Titan, its brightest satellite (8th), was 
first observed and recorded by Huygens more than 300 
years ago in a two-inch instrument. You will find it an 
easy object in small instruments at the following dates 
during June: east of the planet (right in inverting tele- 
scopes) on the 7th and 23rd—west of the planet (left) 
on the 15th. On these dates the satellite, which is larger 
than our moon, is at its greatest elongations east and 
west of the planet and therefore less obscured by the 
primary’s brightness. 

Uranus: In Leo and low in the west after sunset. On 
the 15th it is at right ascension 9h 23m and declination 
16° 04’ N., and shining at magnitude 6. 

NEPTUNE: Neptune is in Libra, an evening object. On 


the 15th it is in right ascension 14h 20m and declination 
12° Ol N. 
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The charts also indicate the positions of the sun, Mercury, Chart is a natural projection and contains all stars through 

Venus and Mars at the beginning and end of the month; for the fifth magnitude (and some fainter). Bright stars are labeled with 
: ne ir p names. Clusters an b in Messier’s 

outer planets at the middle of the month. Position of the moon their proper names. Clusters and nebulae in Messier’s catalogue 


are included, as are all variable stars with maxima brighter than 


is shown for the date of its four phases. Positions are for Oh Uni- magnitude 8.0. Circumpolar stars may be located on the evening 














versal Time (7:00 p.m. EST of previous day) of dates indicated. and morning sky maps for this month. 
ASTRONOMICAL CALENDAR SUNRISE AND SUNSET TABLES FOR JUNE 
JUNE 1960 Eastern Standard Time* : 
Date Hour Event Latitude (N.) 30° 35° | 40° | 45° 
4 " SR Ss SR Ss SR SS | SR Ss 
2 Thursday 11h First quarter moon June 1 5:00 6:56 | 4:47 7:08 | 4:34 7:22 | 4:16 7:39 
6 Monday 12h Neptune 2° S. of moon 10 4:58 7:01 | 4:46 7:14 | 4:31 7:28 | 4:14 7:46 
9 Thursday 8h _ Full moon 20 4:59 7:03 | 4:46 7:16 | 4:31 7:32 | 4:13 7:50 
21h Moon at perigee (222,100 mi.) 30 5:02 7:05 4:49 7:18 | 4:34 7:32 4:16 7:50 
10 Friday 2h Jupiter 5° S. of moon 
ss = a ee END OF EVENING TWILIGHT—BEGINNING OF MORNING TWILIGHT 
16 Thursday Oh _ Last quarter moon Latitude ” - “" | , Pra | i - | ae ee 
oO , ° T n e n e | 
18 Seturday = as Namen June 1 8:3) 3:26 | 8:53 3:04 | 9:21 2:35 | 10:02 1:53 
19 Sunday Dh Mercury greatest elongation 10 8:37 3:22 | 9:00 2:59 | 9:30 2:29 | 10:17 1:44 
E (25°) 20 8:40 3:22 | 9:03 2:59 | 9:35 2:28 | 10:23 1:40 
21h Jupiter at opposition 30 8:41 3:26 | 9:04 3:02 | 9:35 2:31 | 10:22 1:44 
20 Monday Oh Mercury 6° S. of Pollux 
21 Tuesday a yee ree ype po The tables above are designed to guide the observer in planning 
22 Wednesday 11h ei eeaaii observing schedules and determining rising and setting times of the 
23 Thursday 22h New omen sun. Two corrections must be made: Latitude must be interpolated, 
oy Friday 5 Moon at apogee (252.700 mi.) and the local mean time of the tables must be converted to standard 
= 7 oi . , zone time. Add 4 minutes for each degree west of nearest standard 
26 Sunday 4h Mercury 3 N. of moon time meridian; subtract 4 minutes east of meridian. (In areas observ- 
rad - ane — pec mit ing daylight saving time, use standard time of zone to your east.) 
3 y ste res y 
*Areas on Daylight Saving Time observe time of standard Light type—a.m. Bold type—p.m. 
time zone to their east. (CDT equals EST, etc.) 
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HELIOCENTRIC POSITIONS OF THE 
PLANETS, JUNE 


MARS-687p, 


22559) 


€ 





The solar system as it would appear if viewed from a point 
directly above (in relation to the plane of the ecliptic) the sun. 
Heliocentric positions are actually measured in degrees of longi- 
tude from the center of the sun. Owing to scale, orbits of outer 
planets do not reflect true size. Positions at beginning and end 
of month are indicated for Mercury, Venus, Earth, and Mars, 
the others for their mean position during month. 








PHENOMENA OF JUPITER’S SATELLITES 


JUNE 1960 
d h m_ Sat. Phen. d h m Sat. Phen. 
1 iw ii OR 19 0 48 I ED 
2 22 38 II ED 1 17 IT Se 
3 2 O05 II OR 1 19 II Te 
2 32 I ED 3 62 I OR 
23 «43 I SI 22 00 I TI 
0 06 I TI 22 00 I SI 
1 56 I Se 20 0 13 I Te 
d h m Sat. Phen. 0 14 I Se 
2 19 I Te 21 29 I ER 
23 35 I OR 2 21 50 Ill TI 
8 0 25 Ill ED 22 24 III SI 
10 1 14 II ED 26 0 43 III Se 
ll i 37 I SI 0 58 II TI 
1 50 I TI 1 15 II SI 
22 43 II Se i 2 Ill Se 
22 54 I ED 2 33 I OD 
23 05 II Te 23 44 I TI 
12 1 18 I OR 23 «+55 I si 
22 19 I Se 27 1s I Te 
22 29 I Te 2 08 I Se 
18 21 22 Ill Se 20 59 OD 
21 27 Ill Te 22 26 II ER 
22 41 II SI 23 24 I ER 


(Times EST) E—eclipse (satellite passes into shadow of 
planet). O—occultation (satellite passes behind planet). 
T—transit (satellite or satellite shadow passes across disk 
of planet). S—shadow. D—disappearance. R—reappear- 
ance. I—ingress (entrance onto disk). E—egress (exit from 
disk) . 

(Data from 1960 Observer's Handbook, 

Royal Astronomical Society of Canada.) 





SATELLITES OF JUPITER 
JUNE, 1960 
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No eclipse 





IV 
d 


EXPLANATION OF SATELLITE 
DIAGRAM 


Effective with the unification of the British and American 
Nautical Almanacs this year, the configurations of Jupiter’s bright 
satellites are now presented in a new and more useful type of 
diagram. 


The central vertical band in the diagram represents the equa- 
torial diameter of the disk of Jupiter. The relative positions of 
the satellites at any time with respect to the disk of Jupiter are 
given by the curves. In cases where a satellite is immersed in the 
shadow of Jupiter or occulted by its disk, the curve is interrupted. 


The horizontal lines show the positions of the satellites at Oh 
Universal Time (Greenwich Mean Time) for each day of the 
month. For example, the horizontal line for the 15th of this month 
would show the positions of the satellites at 7:00 p.m. on the 14th 
of the month for an observer in the Eastern Standard Time zone. 


The diagrams at the bottom show the point of disappearance 
(d) into the shadow or the reappearance (r) from the shadow of 
each satellite (when appropriate) for the middle of the month. 


(Diagram taken from 1960 American Ephemeris and Nautical 
Almanac.) 





YOUR TELESCOPE 


AND MINE 


It has been nearly 35 years since 
amateur astronomers in America be- 
gan building their own reflecting tele- 
scopes. During this time several 
hundred thousand telescope mirrors 
have been started, and undoubtedly 
a large percentage of these were fin- 
ished and mounted in homemade tele- 
scopes. At the same time, probably 
a very large proportion of all these 
telescopes have given considerably 
less than perfect performances. Since 
many of these telescopes have been 
first attempts by beginners, basic op- 
tical errors alone can easily account 
for a large number of imperfectly 
performing instruments. However, 
there are several other important 
considerations that should be fol- 
lowed besides having the best pos- 
sible mirror and diagonal. 

Far too many beginners fail to 
give careful thought to the selection 
of eyepieces. No good reflector of 
{/6 to £/9 focal ratio can ever give 
optimum performance unless provid- 
ed with orthoscopic oculars, particu- 
larly when medium and high powers 
are used. Good Kellner and Erfle 
eyepieces work quite well at lower 
magnifications, but orthoscopics are 
a must for the best results with high 
powers. Several lines of orthoscopic 
oculars are available today. An ob- 
server will do much better with two 
good orthoscopic oculars than with 
a half-dozen low-priced ordinary 
ones. Unless a Newtonian reflector 
is {/12 or larger, a Huygenian ocu- 
lar will never perform well, since 
this is primarily designed for use 
with refractors. 

A good achromatic and coated 
Barlow lens is always a tremendous 
help in obtaining high magnifications 
when used with a good medium- 
power ocular; most serious observ- 
ers find them a vital accessory to 
their ocular collection. There are sev- 
eral good achromatic Barlows on the 
market at this time. 

Besides a first-quality mirror, a 
good diagonal, and a few fine ocu- 
lars, the telescope tube itself is of 


Tuomas R. Cave, Jr. 





MARS IN 1950 OBSERVED WITH 8-INCH 
REFLECTOR, 250-X TO 550X, BY T.R. CAVE, JR. 


APRIL 6, 1950 
6"55™— 7815 y 7, 
C.M.214°, DiAM=214".0, 


MARGH 14, 1950 


6 10 -6 20 U.T. 
C.M.=200°, DIAM.=14", 





MARCH 29, 1950 
6" 10" ~ 6% 35™ u.7, 
C.M,.=72°, DIAM. =14%4, 


APRIL 11, 1980 
4" 45™ — sh oomyr, 
C.M.* 297°. DIAM.©13".9, 








These drawings of Mars made ten years ago by Tom Cave during the 1950 op- 
position of Mars show what a properly performing telescope, plus a trained 
observer, can do. Cave used a home-made 8-inch reflector in making these 
drawings, which were intentionally cxaggerated in contrast for purposes of 


reproduction. 


constructed and yet be reasonably 
light in weight and very inexpensive 
to build. A square, slender frame of 
wood covered with tempered 1/8th- 
in. Masonite is very cheap and easy 
to build. Plastic or Fiberglas tubes 
are equally good and are consider- 
ably lighter in weight than wooden 
tubes. The tube should be one to 
two inches larger than the telescope 
mirror in the case of a small reflector 
and two or three inches larger and 
apertures of ten inches and greater. 


If several small component parts 
are being homemade, a mirror cell of 
wood is usually the easiest to fabri- 
cate and the most efficient thermally. 
The mirror should never be cemented 
to the cell, but should be retained 
in place by light clips. All contact 
areas should be insulated (against 
both thermal and shock effects) with 
cork, felt or some similar material, 
and the mirror given a few thou- 
sandths of an inch of clearance from 

(Continued on Page 22) 





$29.75 f.o.b. Brooklyn 


SKY SCOPE 
A 3¥2"-diameter reflecting astronomical telescope — 100% Ameri- 
can-made. Completely mounted. Used by individuals, schools and 
universities for more than 20 years. Unconditionally guaranteed. 


COMPLETE AS ILLUSTRATED 
(Includes heavy, unbreakable tripod and a 60-power 
eyepiece) 

Extra eyepieces (125 and 35 power) and a 6-power 
finder are also available. 


prime consideration. Ideally, the tube 
should be made of a non-metallic ma- 
terial. Since metal absorbs and ra- 
diates heat readily, a more thermally 
stable material is always desirable. 
A tube made of wood can be easily 


SKY SCOPE still remains the very best value by any 
comparison. 
Write for free descriptive brochure showing 
photographs of all component parts. 


THE SKY SCOPE CO., INC. 


P.O. Box 55-0, Brooklyn 28, New York 
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the cell. The mirror cell should also 
be of open construction and the end 
of the tube behind the mirror should 
not be closed, since the surrounding 
air should circulate freely about the 
mirror, allowing it to remain as 
much as possible at the same temper- 
ature as the air. 


The diagonal mirror support, com- 
monly called the “spider,” has had 
nearly as many designs as telescope 
mountings themselves. Today there 
are two main schools of thought re- 
garding spiders — divided between 
those who use the types with either 
three or four straight vanes and those 
preferring curved vanes using one or 
two full circles of metal for support- 
ing the diagonal and holder. Per- 
sonally, this writer likes the straight 
four-vane variety. The popular three- 
vane spider produces six spikes on 
bright stars, while the four-vane 
mount causes only four spikes to be 
seen. Any form of curved spider will 
eliminate the spikes by distributing 
the diffraction evenly around a bright 
star image, but increased diffraction 
effects are introduced and bright ob- 
jects tend to be surrounded by a 
faint nebulous fog. In one field of 
observing the writer has found the 
curved or circular type of spider ot 
be of value, and that is in viewing 
double stars when the companion star 


is close and considerably fainter than 
its primary. In other fields of ob- 
serving the curved spider does not 
appear to have any special advantage, 
and in planetary observing it seems 
to have certain disadvantages. 


The focusing device for the eye- 
piece should be carefully considered, 
for reflectors of normal focal lengths 
have a much more critical focus than 
long-focus refractors. The standard 
rack-and-pinion device is ideal on the 
refractor, but is frequently found a 
bit too coarse for precision focusing 
on a short-focus reflector. A helical 
focuser combined with a rack and 
pinion is ideal, since it allows for 
both rapid focusing travel and 
minute final adjustment. 


Regardless of how well the tele- 
scope has been constructed, good de- 
finition can never be obtained unless 
the optical components are quite ac- 
curately lined up. It is impossible to 
achieve perfect alignment of a re- 
flector in the daytime, although op- 
tical alignment can be approached. 
The delicate final adjustments should 
be carefully done on a star image at 
night. Perhaps the best type of ob- 
ject to use is a small planetary disk. 
such as one of the satellites of Jupi- 
ter or the disc of Uranus. 


If reasonable attention is given to 


these points during the construction 
of the telescope, and if the optical 





components are good and the tele- 
scope mounting is steady, the per- 
formance and definition of your tele- 
scope should be excellent. 





MAKE YOUR OWN PROFESSIONAL 
HIGH-POWERED REFLECTING TELESCOPE 
With Exquisite Definition, only $7.00 

Suitable for the most exacting astronom- 
ical observations. 

No need for months of tedious lens 
grinding—telescope success is assured with 
our NEW, READY-TO-USE optical units all 
GROUND, POLISHED, ALUMINIZED and 
TESTED. NO LENS GRINDING. 

Tube and pipes 
other accesso- 
ries also avail- 
able, making 
the complete 
telescope the 
fascinating, 
pleasant work . 
of only a few © 
hours. ; 

You can better your acquaintance with 
Jupiter’s moons, Saturn’s rings, the Moon, 
nebulae and other heavenly wonders. 

More than 10,000 of these mirrors are in 
service, attesting their true scientific value. 

We are proud of our material. Inspec- 
tion of these items is invited, in our store. 

Easy written and progress-photo instruc- 
tions included with each kit. Also included 
are a “flat” mirror or “diagonal” and 
lenses to make 2 eyepieces giving the 
powers listed. 


8” Kit (Pyrex) 85” F.L. 85X & 170X $55.00 
6” Kit (Pyrex) 63” F.L. 65X & 130X 20.50 








5” Kit 67” F.L. 70X & 140X ................ 17.00 
4” Kit 54” F.L. 60X & 120X .. 12.00 
3” Kit 39” F.L. 40X & 80X ................ 7.00 


Postage extra; remit with order. Catalog $1. 
HARRY ROSS TELESCOPICALS 
61-63 Reade St., N. Y. 7, N. Y. 

















THE BARRITT-SERVISS 


STAR AND PLANET FINDER 


Time-tested for half a century .. . 
Clearest and most useful . . . 
Complete with Planet Tables .. . 


Truly “the stars brought down to earth.” Designed 
by Leon Barritt and Garrett P. Serviss in 1906, the 
many features and uncluttered design of this star 
finder have withstood the test of time. Ecliptic co- 
ordinates and accompanying Planet Tables enable you 
to attach sun, moon and planet discs and see the skies 


as they actually appear . . . tonight . . . next week 
. Or next year. 
Ruggedly constructed . . . 15 inches square. . . 


includes Planet Tables and attachable planet discs. 
Available for both Northern and Southern Hemispheres 
—please specify. 


Price . . . either model . . . $6.95 (Postpaid) 


SKY MAP PUBLICATIONS, INC. 
Box 213 (Clayton Branch) 
St. Lovis 5, Missouri 
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+ Sty 


reason 
_ UNITRON 
Sales 

are 
mounting: 





(Illustrated above, equatorial mounting of the 4’ UNITRON refractor, Model 152. This model sells complete for only $785. 


Step up, friend. Sit yourself down at the controls of 
a UNITRON. Feel the sure response of the slow-motion 
controls. Note the extra-smooth handling ease. Observe 
the oversize components, which give UNITRON mount- 
ings strength to spare. 

If it’s an altazimuth model, you have micrometric 
adjustments for both altitude and azimuth. In the equa- 
torial models, you'll find the mechanism more sophisti- 
cated — but the operation is even easier. Here, once 
you've pinpointed your target, only the single right- 
ascension control is needed to keep the object centered 
in the field of view. You'll welcome the added conven- 
ience of the new flexible cable extension which brings 
the right-ascension control within easy rezcch —a 


SEND FOR UNITRON’S FREE, 38 PAGE 
OBSERVER’S GUIDE AND CATALOG 43. 


new feature included with all UNITRON equatorials as 
standard equipment. 

Note, too, the precise slow-motion adjustment for 
declination. Scrutinize the precision gears designed to 
deliver generations of velvet-smooth performance. 
Examine the large easy-reading setting circles and 
verniers provided on the 3” and larger models. 

(What you won't see is the instrument’s complex of 
inner workings —a blend of the arts of the artillery en- 
gineer and the Swiss watchmaker that gives you an 
instrument whose response will be obedient to the 
slightest touch of your fingers.) 

And — while you’re at it — don’t forget to look through 
the refractor. UNITRON’s optical excellence is the other 
big reason UNITRON sales are mounting. 


Sturdy altazimuth mounting 
with slow-motion controls as 
well as rapid motions for 
altitude and azimuth. 


UNT7 RON INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO. — 204-206 MILK STREET, BOSTON 9, MASS. 





ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE ... FULLY EQUIPPED WITH MANY EXTRA FEATURES 


You'll Marvel At How . Including . . @ ELECTRIC DRIVE (Patented) 
The Superb Optics Of ke @ SETTING CIRCLES | © ROTATING RINGS 
This Portable RV-6 e. A Complete Instrument, No Costly Accessories Needed! 


e h = ‘ ae Model RV-6 Complete 
6-] nc PES ~~ with Dyn-O-Matic Electric Drive 


and All Features Described Below 


DYNASCOPE “ oe » > $19495 


f.o.b. Hartford, Conn. 
Gives The Same Exquisite Definition — , Shipping wi. 55 be ” 
} . ollec 
As Far More Expensive Instruments! No Packing or Crating 


This new addition to the Dynascope line has won immediate recog- Charges 


nition from schools, colleges, and professionals, as an outstanding 
achievement in a 6-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. And this low cost 
includes such exclusive extra features as electric drive (patented), setting 
circles, and rotating rings! There are no “‘extras’’ to run up your cost! 


The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerance of the precision con- 
struction assures an accuracy and smocthness of operation once associated 
only with the finest custom models. The heavy-duty mount, complete 
with electric drive, ‘provides the stability so essential for satisfactory 
viewing, yet there is easy portability because in a matter of minutes 3 ENJOY IT NOW — aw 
the entire telescope can be dismantled into three easy -to-handle sections. ‘ : up to 24 months to pay under 
Only Criterion’s engineering ingenuity, coupled with volume pro- 4 our Easy Terms plan! 
duction and modern manufacturing methods, makes this handsome 2 
6-inch model available at such reasonable cost. You can order it with Just a small down payment de- 
complete confidence that it will live up to your expectations in every . livers this big 6-inch DYNA- 
way, for this assurance is guaranteed under our full-refund warranty. ; 4 SCOPE. Pay the balance at your 
Send your check or money order today. Or use our liberal time-pay- convenience over 6, 12, 18, or 
ment plan and take months to pay. even 24 months! Write for de- 


; tails, or order today by sending 
. 4 heck d ith 
YOU COULD PAY $100 MORE & pares haem ec bey. aioe We 
WITHOUT GETTING ALL THESE . 4 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH 
PARABOLIC PYREX MIRROR accurate to better than % wave, 
zircon-quartz coated, and guaranteed to reach all theoretical limits 
of resolution and definition. Teamed with elliptical diagonal, 
mounted on 4-vane adjustable spider. 
2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting 9 
clutch that engages and disengages automatically as you seek differ- , Sound too good to be true! 


ent objects. Will not interfere when manual operation is desired. 


Eadice Gries housed in trim aluminum case. Plugs into ordinary Then read what these delighted 
household socket. E 

3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18mm. & DYNASCOPE owners have to say: 
Achromatic Ramsden; 100X-12.7mm. Achromatic Ramsden; 150X- 

mm. Achromatic Ramsden; 220X-6mm. Orthoscopic; 320X-4mm. “I never dreamed such a bril- “A friend of mine has a 6- ‘‘Congratulations on the ex- 
Orthoscopic. All are precision-threaded, give sharp images to ex- liant, clear image could be inch telescope without electric cellence of your workmanship. 
treme edges. F : had with a telescope costing drive, for which he paid over The optics are truly amazing. 
4. SOLID NEW EQUATORIAL MOUNT extra-reinforced design to under 200. It is one of these $300. He agrees that my new I never expected such won- 
provide pillarlike stability. No annoying side play or wobble. Ad- rare bargains that you find DYNASCOPE not only out-  derful performance." 

justs easily to any latitude. / only once or twice in a life- performs it, but is a much L.H.N.—Massachusetts 
5. SETTING CIRCLES for both right ascension ana declination. time.” better-looking and better-built 

Handsomely engraved and finished in fine aluminum. B.S.—New Jersey  instrument.”’ J.L.—New York 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate 

crosshairs and fine focus. Durable cast-aluminum bracket with 6 

adjusting screws allows positive collimation. ° ° * 

7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND Criterion Manufacturing Co. 

VIEWING COMFORT. Solid-cast, chrome finish, rings are generous Dept. MSD-4, 331 Church St., Hartford 1, Conn. 

beg — with felt lining. Newly designed construction, with over 

sized knurled adjusting knobs, affords maximum rigitity and allows oe 

for quick disassembly and portability, with or without tube. ( Please send me, under your MONEY-BACK guarantee, the RV-6, 6” Dyna- 

8. STRIKINGLY HANDSOME, WHITE, 50” BAKELITE TUBE scope. Full payment of $194.95 is enclosed. 

with porcelainized Duralite finish, durable yet light. Walls are 4%” 

thick, completely insulated and anti-reflective blackened inside. (J Send complete information describing easy payment plans. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has preci- 

sion-cut rack and gear for easier, smoother, more positive focusing. (J Send FREE ILLUSTRATED LITERATURE of all the telescopes in the Dyna- 
Takes standard 144” oculars, negative or positive. scope line. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easi- 

ly removable legs. Provides sure, steady support, plus lightweight 

portability. Name 


CRITERION MANUFACTURING COMPANY Address 
331 Church St., Hartford 1, Conn. 


City ... ..... 
Manufacturers of Quality Optical Instruments ” 








